Lipophilic ionophore complexes as superoxide dismutase mimetics.
A wide range of metal ion complexes exhibit superoxide dismutase like activities as detected by inhibition of nitroblue tetrazolium reduction. Mn(II) and Cu(II) complexes of EDTA, EHPG, and EGTA exhibit SOD like activities commensurate with many of the purpose-built SOD mimics. Here, we report analogous lipophilic chelators that localise metal ions (Cu(II), Mn(II), and Fe(III)) in the lipid membranes and lipoproteins to protect them from superoxide mediated oxidative damage. Spectroscopic titrations and Jobs method confirm that both 1:1 and 2:1 metal ion monensin complexes form. The cupric complexes are the most active exhibiting IC(50) values of 0.09 and 0.18 microM for 2Cu(II)-monensin and Cu(II)-monensin, respectively, for superoxide destruction. In addition, the IC(50) value for Mn(II)-monensin is 0.31 microM. In conclusion, Mn(II) and Cu(II) complexes of the ionophore monensin exhibit considerable superoxide scavenging activities and represent a novel class of catalytic antioxidants for the protection of lipid structures.